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Oxytocin’s (OT) involvement in adaptive central nervous system processes has been demonstrated as an 
inhibitory, amnestic action on learning and memory in different paradigm. Learning, neuroadaptation and 
memory are likely to be involved in the neural events leading to drug abuse and dependence. 
Neurochemical processes influenced by OT, e.g. monoaminergic neurotransmission, are the major targets 
for the highly abused psychostimulant, cocaine. Therefore, we hypothesized that OT may modulate the 
neuroadaptation to cocaine. OT inhibited cocaine-induced stereotyped behavior, exploratory and 
locomotor activity in rats and mice and the rate of intravenous cocaine self-administration in rats. Behavioral 
tolerance to stereotyped behavior-inducing effects of cocaine was inhibited by OT. On the contrary, OT 
stimulated the development of behavioral sensitization to cocaine-induced locomotor hyperactivity in mice. 
ICV and 1C (into limbie/basal forebrain sites) administration of an OT receptor antagonist inhibited the effects 
of peripherally administered OT on cocaine-induced stereotyped behavior. Microinjection of OT into the 
mesoiimbic dopaminergic terminal regions (olfactory tubercle and nulceus accumbens) and ventral 
hippocampus attenuated the cocaine-induced stereotyped sniffing behavior and the development of 
cocaine tolerance, respectively. These data suggest that OT may act through basal forebrain/limbic target 
sites to modulate acute and chronic behavioral effects of cocaine. Acute and chronic cocaine administration 
resulted in an increase and a decrease in OT content in the hypothalamus and hippocampus, respectively, 
which may indicate a possible role of endogenous OT in cocaine-related neuroadaptive processes. OT 
selectively inhibited the behavioral effects of cocaine (a dopamine [DA] reuptake blocker) and low dose 
apomorphine (a presynaptic DA agonist), but not that of high dose apomorphine (a postsynaptic DA agonist) 
and amphetamine (a DA release stimulator). Cocaine-induced increase in DA utilization was attenuated by 
acute OT administration in the nucleus accumbens but not in the caudate nucleus. In summary, these 
results suggest that OT may act as a neuromodulator on the presynaptic DA terminals in the limbic/basal 
forebrain regions to regulate adaptive central nervous system processes related to cocaine abuse. 
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